Semileptonic decays of polarized leptons are investigated. The most general angular distribution of three meson nal states ( ! ; K; ; K; KK; KKK; ; : : : ) is discussed. It is shown, that the most general distribution can be characterized by 16 structure functions, most of which can be determined in currently ongoing high statistics experiments. Emphasis is put on decays in e + e 0 experiments where the neutrino escapes detection and the rest frame cannot be reconstructed. The structure of the hadronic matrix elements, based on CVC and chiral lagrangians, is discussed.
With the experimental progress in -decays an ideal tool for studying strong interaction physics has been developed. In this paper we show, that detailed informations about the hadronic charged current for the decay into three pseudoscalar mesons can be derived from the study of angular distributions. Consider the semileptonic -decay The formfactors F 1 and F 2 (F 3 ) originate from the axial vector hadronic current (vector current) and correspond to spin 1, whereas F 4 is due to the spin zero part of the axial current matrix element. The formfactors F 1 and F 2 can be predicted by chiral lagrangians, supplemented by informations about resonance parameters. Parametrizations for the 3 nal states can be found in refs. [1] [2] [3] . In this case, only the axial vector current formfactors F 1 and F 2 contribute due to the G parity of the pions. The 3 decay mode oers a unique tool for the study of ; 0 resonance parameters competing well with low energy e + e 0 colliders with energies in the region below 1.7 GeV. As we will see later, the two body ( and 0 ) resonances can be xed by taking ratios of hadronic structure functions, whereas the measurement of four structure functions can be used to put constraints on the a 1 parameters. The decay modes involving dierent mesons (for example K; KK or ) allow for axial and vector current contributions at the same time. Explicit parametrizations for the form factors in these decay modes are presented in refs. [4, 5] . The vector formfactor F 3 is related to the Wess-Zumino anomaly, 6 whereas the axial vector form factors are again predicted by chiral lagrangians. The latter decay modes allow also for the study of J P C = 0 0+ and J P C = 1 ++ resonances which are not directly accessible from other experiments.
Let us now introduce the formalism of the hadronic structure functions. The dierential decay rate is obtained from
( cos 2 c sin 2 c ) fL H g dPS (4) ; (5) where L = M (M ) y and H J (J ) y . The considered decays (1) are most easily analyzed in the hadronic rest frameq 1 +q 2 +q 3 =Q = 0. The orientation of the hadronic system is characterized by three Euler angles (; and ) as introduced in refs. [1, 3] . Performing the analysis of ! + 3 mesons in the hadronic rest frame has the advantage that the product of the hadronic and the leptonic tensors reduce to a sum
In fact in this system the hadronic tensor H is decomposed into 16 hadronic structure functions W X corresponding to 16 density matrix elements for a hadronic system in a spin one [V and the Dalitz plot variables s i . The leptonic factors L X contain the dependence on the Euler angles, ( which determine the orientation of the hadronic system), on the polarization, on the chirality parameter V A and on the total energy of the hadrons in the laboratory frame as well. Analytical expressions for the 16 coecients L X are rst presented in ref. [1] . They can also be applied to the case, where the rest frame cannot be reconstructed because of the unknown neutrino momentum. The dependence of these coecients on the polarization allow for an improved measurement of the polarization at LEP [see for example refs. [7, 8] and references therein].
The hadronic structure functions W X on the other hand contain the full dynamics of the hadronic decay and a measurement of these structure functions provide a unique tool for low enery hadronic physics. They can be calculated from a decomposition of the hadronic matrix element J and can be expressed in terms of the form factors F i . We list here only the result for the pure spin one state. An alternative method to extract the structure functions can be achieved by a direct t to the expressions (7). 8 As an example, we will now present numerical results for the non vanishing structure functions W A ; W C ; W D and W E in the 3 decay mode, which originates from the spin one part of the hadronic current. Figure 1 shows predictions for the structure function ratios w C =w A ; w D =w A and w E =w A as a function of Q 2 , where we have integrated over the Dalitz plot variables s i [The integrated structure functions are denoted by lower case letter w X ]. The results are based on the same parametrization of the formfactors as used in [1] . Although we have lost informations on the resonance parameters in the two body decays by integrating over s 1 and s 2 , we observe interesting structures 3 . One observes that all normalized structure functions are sizable. w C =w A approaches its maximal value 1 for small Q 2 . Note, that the dependence on the a 1 mass and width parameters cancel in the ratio w X =w A in g. 1. On the other hand, the Q 2 distributions of the structure functions w A;C;D;E presented in g. 2 are very sensitive to the a 1 parameters. As an example, g. 2 shows predictions for the structure functions, where two dierent values for the a 1 width has been used. Therefore, the ratios in g. 1 can be used to x the model dependence in the two body resonances, whereas the structure functions itself put then rigid constraints on the a 1 parameters. It is therefore possible to test the hadronic physics in much more detail than it is possible by rate measurements alone.
The technique of structure functions also allow for a model independent test of the presence of spin zero components in the hadronic current. Such a contribution would lead to additional structure functions to (7) originating from the interference with the (large) spin one contributions. 1 A detailed discussion of the matrix elements for the decay modes involving different pseudo scalar mesons [K; KKK; ] together with predictions for the corresponding structure functions and angular distributions is presented in ref. [4] . In In ref. [9] , the technique of the structure functions has been extended to the ! ! decay mode. This allows to test the model for the hadronic matrix element in this decay mode, which involves both a vector and a second class axial vector current.
